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m 

^ (57) Abstract: A passenger van (10) is equipped with a drive mechanism for power operation of a slideable side door (14). The drive 
g mechanism has an endless flexible drive member (52) that travels in a closed loop which includes travel through a center track (18) 

that supports and guides a hinge and roller assembly (26) that is attached to the rear of the side door. A clutch (60) is mounted on the 
Q hinge and roller assembly to clamp onto the flexible drive member for power operation. The clutch is operated by an actuator (66) 

that includes a solenoid (88) and a linkage (68, 76, 82) between the solenoid and a moveable plate of the clutch. An electromagnetic 
^ clutch (160) may be used as an alternative. 
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DRIVE MECHANISM FOR POWER OPERATED SLIDEABLE SIDE DOOR 

5 Field of the Invention 

This invention relates to automotive vehicles having a slideable side door and 
more particularly to a drive mechanism for a power operated slideable side door. 

Background of the Invention 

10 U.S. Patent 5,3 16,365 granted to Howard W. Kuhlman and Jeffrey K. Joyner 

May 31, 1994 discloses a passenger van that has a slidable side door. The door is 
supported on and slideable in three tracks. A module for power operation of the door is 
mounted inside the van adjacent to the center track that supports and guides the rear of 
the door. The module includes a front cable and a rear cable. The front cable is attached 

15 to a front cable drive pulley, then extends through a front cable roller guide assembly and 
is then attached to a hinge and roller assembly. The rear cable is attached to a rear cable 
drive pulley then extends through a rear cable roller guide, assembly, and is then attached 
to the hinge and roller assembly. The front and rear cable drive pulleys are driven by an 
electric motor via an electromagnetic clutch to open and close the sliding door. The 

20 electromagnetic clutch permits manual opening and closing of the side door when it is 
disengaged, thus avoiding the need to backdrive the electric motor. However, the cables 
and pulleys must be backdriven during manual operation. 

Summary of the Invention 

25 This invention provides a drive mechanism for power operation of a slideable 

side door of an automotive vehicle, such as a passenger van. The drive mechanism has an 
electric motor driven flexible drive member that travels in a closed loop, a portion of 
which is through a track that supports and guides a hinge and roller assembly that is 
attached to the door. The hinge and roller assembly has a normally disengaged clutch 

30 that is actuated to clamp the hinge and roller assembly to the flexible drive member, for 
power operation of the door. Manual operation requires little effort because the clutch is 
normally disengaged so that neither the flexible drive member nor the pulleys nor the 
electric motor need be back driven. 
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Brief Description of the Drawings 

Figure 1 is a side view of a passenger van equipped with a sliding side door of the 
invention; 

Figure 2 is a schematic perspective view of the drive mechanism for opening and 
5 closing the sliding side door shown in figure 1; 

Figure 3 is an enlarged top view of a hinge and roller assembly in the drive 
mechanism shown in figure 2; 

Figure 4 is an enlarged side view of an alternate hinge and roller assembly for the 
drive mechanism shown in figure 2, and 
10 Figure 5 is a section taken substantially along the line 5-5 of figure 4 looking in 

the direction of the arrows. 

Description of the Preferred Embodiment 

Referring now to figures 1 and 2, an automotive vehicle, such as a passenger van 
15 10 have a hinged front door 12 on each side of the vehicle and at least one sliding side 
door 14 behind the front doors that may be power driven. Such vehicles are well known 
and need not be described in detail. See for instance the Kuhlman '365 patent discussed 
above. 

The power sliding door 14 is supported and guided by an upper track 16, a center 
20 track 18, and a lower track 20 as shown in Fig. 1. An upper hinge and roller assembly 22 
is attached to the upper forward corner of the power sliding door and runs in the upper 
track 16. A lower hinge and roller assembly 24 is attached to the lower forward comer 
of the power sliding door and runs in the lower track 20. A hinge and roller assembly 26 
is pivotally attached to the rear portion of the power sliding door 14 between the upper 
25 and lower portions of the power sliding door. 

Referring now to figures 2 and 3, the hinge and roller assembly 26 has a carriage 
28. A support roller 30 pivotally attached to carriage 28 for rotation about a generally 
horizontal axis, supports the rear portion of door 14 and runs in the center track 18. Two 
guide rollers 32 and 34 are pivotally attached to carriage 28 for rotation about generally 
30 vertical axes and run in an upper channel portion 36 of the center track 18. A vertical 
hinge pin 38 passes through a pair of hinge apertures in carriage 28 and through hinge 
apertures in a bracket 29 attached to the rear edge of the power sliding door 14 to 
connect carriage 28 to power sliding door 14. 
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The power sliding door 14 moves horizontally inward toward the center of the 
van 10 for latching and sealing. Latches 40 and 42 are provided at the front and rear of 
the power sliding door 14 which moves horizontally inward to compress resilient seals 
and to latch. Inward horizontal movement of the sliding door 14 is obtained by curving 
5 the forward ends of the upper, center and lower tracks 16, 18 and 20 inwardly toward the 
center of van 10. When the hinge and roller assembly 26 passes around the curved 
forward end 44 of center track 18, the hinge and roller assembly 26 pivots inwardly and 
moves the rear portion of side door 14 horizontally inward toward the side of van 10. 

The drive mechanism 50 for opening and closing the side door 14 comprises the 

10 hinge and roller assembly 26 and further includes a flexible drive member 52. Flexible 
drive member 52, which may be a beaded cable, travels in a closed loop with a portion of 
the loop disposed in track 18 along the entire length of the track as best shown in figure 
2. The portion of the loop disposed in track 18 travels in close proximity to the hinge 
and roller assembly 26. A front pulley 54 engages the flexible drive member 52 at a 

15 front end of track 1 8 and a rear pulley 56 engages the flexible drive member 52 at a rear 
end of the track 18. A portion of the loop that is disposed outside the track 18 runs 
between pulleys 54 and 56. The portion is guided by a fence 57 or some other guide that 
may or may not be an integral part of tack 18. An electric motor 58 attached to van 10 
by a bracket 59 drives one of the pulleys, preferably rear pulley 56 which usually has a 

20 roomier environment. In any event, the driver pulley is preferably shaped to mate with 
the profile of the flexible drive member, for example, by matching the periphery of the 
pulley to mate with the profile of the beaded cable as shown in figure 2. 

The hinge and roller assembly 26 includes a clutch 60 for clamping the hinge and 
roller assembly 26 to the flexible drive member 52 as best shown in figure 3. Clutch 60 

25 comprises a stationary plate 62 at an inner end of carriage 28, a moveable plate 64, and 
an actuator 66. Plates 62 and 64 straddle a portion of the flexible drive member 52 that 
is in track 18. Actuator 66 moves moveable plate 64 from the disengaged position of 
figure 3 toward stationary plate 62 to clamp the an intervening portion of the flexible 
drive member 52 between the stationary plate 62 and the moveable plate 64 for driving 

30 side door 14 to the open position or to the closed position. Actuator 66 moves plate 64 
away from stationery plate 62 to release side door 14 for opening and closing door 14 
manually. 

Stationary plate 62 is preferably flat while moveable plate 64 is preferably 
grooved to mate with the profile of the beaded cable that is used as the flexible drive 
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member 52. Plate 64 has a stem 68 that extends through a journal hub 70 that is attached 
to carriage 28 for supporting roller 30 rotationally. Stem 68 has an enlarged end 72 that 
slides in a cylinder 74 that is an integral part of carriage 28. A transfer lever 76 is 
pivotally attached to carriage 28 by a pivot pin 78. One end of transfer lever 76 is 
5 pivotally attached to end 72 of stem 68. The other end is attached to the core 80 of a 
conventional push-pull cable 82 that has a jacket 84 that has one end attached to the 
carriage 28 by a fastener 86. Push-pull cable 82 is operated by a solenoid 88 that is 
inside side door 14 and connected to the opposite end of push-pull cable 82. 

Drive mechanism 50 operates in the following manner. In order to power open 

10 the side door 14, electric motor 58 and solenoid 88 are energized, with solenoid 88 
preferably being energized first for a short period of time. When solenoid 88 is 
energized, core 80 of push-pull cable 82 is retracted rotating transfer lever 76 counter- 
clockwise as viewed in figure 3. This advances moveable plate 64 toward stationary 
plate 62 clamping a portion of the flexible drive member 52 between the two plates. The 

15 energization of electric motor 58 then rotates rear pulley 56 clockwise as viewed in 

figure 2 which then drives flexible drive member 52 so that it travels in a closed loop in a 
clockwise direction. Flexible drive member 52 thus pulls hinge and roller assembly 26 
and side door 14 that is attached to the assembly rearward from a closed position to an 
open position, that is, to the right as viewed in figure 2. When side door 14 is fully open, 

20 electric motor 58 and solenoid 88 are de-energized by any well know technique, such as 
by operating limit switches. When de-energized, solenoid 88 returns moveable plate 64 
to the position of figure 3 where the clutch 60 is disengaged and where side door 14 and 
the hinge and roller assembly 26 move freely with respect to the flexible drive member 
52. 

25 Side door 14 is now ready to be closed either by power or manual force. For a 

power closure, solenoid 88 and electric motor 58 are energized. Solenoid 88 engages 
clutch 60 clamping hinge and roller assembly 26 to flexible drive member 52 as before. 
However, electric motor 58 is now reversed so that the flexible drive member 52 travels 
counterclockwise in the loop as viewed in figure 2 which moves side door 14 to the left 

30 to the closed position. When side door 14 is fully closed, solenoid 88 and electric motor 
58 are deenergized. 

In the alternative, side door 14 can be closed or opened manually without much 
effort because side door 14 and the hinge and roller assembly 26 move freely with 
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respect to flexible drive member 52 avoiding the necessity of back driving the flexible 
drive member 52, the pulleys 54 and 56 and the electric motor 58. 

Figure 4 shows an alternative hinge and roller assembly 126 that can be used in 
place of the hinge and roller assembly 26 shown in figures 1, 2 and 3. Hinge and roller 
5 assembly 126 is substantially identical to hinge and roller assembly 26 with respect to 
the mechanical parts that are used to support and guide the side door 14 in track 18 and 
these parts are labeled with the same identifying numerals. However, the clutch 60 has 
been replaced by an electromagnetic clutch 160 that comprises a stationary 
electromagnet 162 and an armature 164 that is pivotally mounted on carriage 28 by a 

10 pivot pin 166. This second embodiment of the invention works substantially in the same 
way as the first embodiment. To power operate the side door 14, electromagnet 162 and 
electric motor 58 are energized. Energization of electromagnet 162 pivots armature 164 
counterclockwise into engagement with the face of the electromagnet 162 as viewed in 
figure 4. This clamps the hinge and roller assembly 126 to the flexible drive member 52 

15 and the side door 14 is driven to the open or closed position by electric motor 58. When 
side door 14 is fully closed or fully open, electromagnetic clutch 160 and electric motor 
58 are deenergized in any suitable manner so that side door 14 may then be operated 
manually without much effort whenever a manual operation is desired or necessary 
because of a power failure. 

20 While a specific flexible drive member, in the form of a beaded cable 52 has been 

illustrated, any type of flexible drive member may be used for example, a flexible drive 
belt, a ball type chain or a link type chain. Moreover, while the preferred embodiment is 
illustrated with only two pulleys 54 and 56 for driving and guiding the flexible drive 
member 52 additional guides, both stationary and rotary can be used to establish the 

25 travel loop for the flexible drive member 52. Furthermore, the drive mechanism can be 
used to stop the side door at any intermediate position between the fully open and the 
fully closed positions by use of well known electrical controls. In other words, while 
preferred embodiments of the invention have been shown and described, other 
embodiments will now become apparent to those skilled in the art. Accordingly, the 

30 invention is not to be limited to that which is shown and described but by the following 
claims. 
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Claimed: 

1. A drive mechanism for a power operated slideable side door (14) that 
is attached to a hinge and roller assembly (26) that travels in a track (18) of a vehicle 
characterized by: 

a flexible drive member (52) that travels in the track juxtaposed the 
5 hinge and roller assembly, 

a front pulley (54) engaging the flexible drive member at a front end of 

the track, 

a rear pulley (56) engaging the flexible drive member at a rear end of 

the track, 

10 an electric motor (58) driving one of the pulleys, and 

a clutch (60) mounted on the hinge and roller assembly for clamping 
the hinge and roller assembly to the flexible drive member. 



2. The drive mechanism as defined in claim 1 characterized in that the 
clutch (60) has a stationary plate (62), a moveable plate (64) straddling a portion of 
the flexible drive member (52), and an actuator (66) for moving the moveable plate 
with respect to the stationary plate to clamp the portion of the drive member between 
5 the stationary plate and the moveable plate for driving the door or to release the door 
for manual movement without back driving the flexible drive member. 
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3. The drive mechanism as defined in claim 2 characterized in that the 
actuator (66) includes a push-pull cable (82) operated by a solenoid (88). 

4. The drive mechanism as defined in claim 3 characterized in that the 
actuator further includes a push rod (68) acting on the moveable plate (64) and a transfer 
lever (76) attached to the push-pull cable (82) and the push rod (68). 

5. The drive mechanism as defined in claim 1 characterized in that the clutch 
is an electromagnetic clutch (160) and the moveable plate (164) of the clutch is an 
armature of the electromagnetic clutch. 

6. The drive mechanism as defined in claim 5 characterized in that the 
electromagnetic clutch (160) includes a stationery electromagnet (162) that is mounted 
on the hinge and roller assembly and associated with the stationery plate (164) of the 
clutch and a pivotally mounted plate (164) that serves as the armature of the 

5 electromagnet and the moveable plate of the clutch. 

7. The drive mechanism as defined in any preceding claim 
characterized in that the electric motor is drivingly connected to the rear pulley. 
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